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Through wireless sensor networks (WSN), we can acquire
the various interesting event information around sensor
nodes through multihop communications. In WSN, there
are two types of applications, that is, event or query based.
Commonly, in these application, the value on each sensor
node is very sensitive to delay or latency. So, it is strongly
required to deliver data to sink node within the deadline since
data received after the deadline is not acceptable at all in
WSN. The good example of application demanding real-time
communication in WSN includes tracking of moving object
and intrusion detection.
However, compared to typical networks, it is very difﬁcult to achieve real-time communication in WSN. Severe
constraints such as limited computing power and narrow
bandwidth are not suitable to provide real-time communication accordingly. So, a number of important issues and
research challenges have to be addressed to provide realtime communication in WSN. Based on this demand, this
special issue is planned to contribute to advances in real-time
communications in WSN.
While considering our objective, editors believe that this
special issue provides collection of articles on networking
technique in real-time communications. We have selected
4 valuable papers by evaluating several aspects such as
relevance to special issue and novelty of solution. The topic
of these papers is roughly categorized into the following
areas: multichannel transmission, MAC protocol, testbed for
routing protocol, and comprehensive survey for real-time in
WSN.

In the paper entitled “Priority-Based Dynamic Multichannel Transmission Scheme for Industrial Wireless Networks,” Y. Igarashi et al. proposed priority-based dynamic
multichannel transmission scheme for industrial wireless
sensor networks (IWSN) where applications are required
to provide precise measurement functions as feedback for
controlling devices. In order to guarantee latency for unpredictable on-demand communications, a root node controls
the transmission timing of high-priority packets, while other
nodes autonomously decide what channel to use and when
to transmit packets to a neighbor. In the proposed scheme,
packet priority is determined in accordance with application
requirements. The proposed scheme operates over a MAC
layer and does not rely on any speciﬁc MAC protocol. Since
there are some standard protocols for real-time communications in IWSN such as ISA100.11a and wirelessHART, the
authors discuss compatibility with ISA100.11a in this paper.
Another paper is related to MAC protocol. However,
instead of general MAC protocol, T. Kim et al. proposed
an eﬃcient MAC protocol for radio frequency (RF) energy
harvesting in WSN, called REACH. Unlike conventional RF
energy harvesting methods, an Energy Transmitter (ET) in
the proposed scheme can actively send RF energy signals
without Request-for-Energy (RFE) messages. An ET determines the active energy signal transmission according to the
consequence of the passive energy harvesting procedures.
The other feature of the proposed scheme is that an ET
participates contention-based channel access procedure. The
simulation results reveal that the proposed protocol can
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increase the energy harvesting rate and the lifetime of WSN
by the help of the active energy signal transmission method.
In addition to approaches in physical and data link,
W. Jiang et al. addressed the testbed for multipath routing
protocol to manage deployment cost. To achieve this goal,
a reconﬁgurable testbed, which supports dynamic protocol
switching by creating a novel architecture and experiments
with several diﬀerent protocols, is presented. Based on
architecture to separate control and data plane in this testbed,
independent routing conﬁguration and data transmission
are assumed. Moreover, a programmable ﬂow table provides
the testbed with the ability to switch protocols dynamically.
The experiments demonstrate that the testbed can reduce
the complexity of network management and updating by
separating the control and data planes. A user can manage
the network easily by simply conﬁguring diﬀerent behaviors, without redeploying the whole network. Therefore, this
reconﬁguration function can support WSN virtualization
when the scale is growing up and can be used in a multitenant
architecture for cloud service.
Another paper is a comprehensive survey paper for
literature reviews in real-time communications in WSN. Even
though few survey literatures were published, they are outof-date and fail to provide overview of diverse protocols. To
address this problem, this survey paper is likely to collect
the research work since 2010 and include the potential
real-time application and applicable platform for real-time
communication in WSN. In addition, unlike previous survey
papers, B.-S. Kim et al. included ﬁrm real-time model with
hard and soft real-time model in WSN. Since several research
works for (𝑚, 𝑘)-ﬁrm model in WSN have been proposed
recently, it is recommended to analyze and compare them
accordingly. Related to rule for categorization, research area
on layered architecture has been chosen. In each category,
recent research work is described and explained. Finally, the
open issues and further research challenges are discussed.
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